PEG grafted polylysine with fusogenic peptide for gene delivery: high transfection efficiency with low cytotoxicity.
For efficient gene delivery into cells, a new formulation method based on using polyethylene glycol (PEG) grafted poly(L-lysine) (PLL) and a fusogenic peptide is presented in this study. First, PEG grafted PLL (PEG-g-PLL) was complexed with DNA by controlling the polymer/DNA ratio to form negatively charged nano-particulate complexes. A positively charged fusogenic peptide, KALA, was then coated by ionic interaction onto the surface of polymer/DNA complexes to make net positively charged KALA/polymer/DNA complexes. The use of PEG-g-PLL for KALA coating significantly suppressed the aggregation of complexes due to steric stabilization effect of PEG present on the surface, while the use of PLL alone induced severe aggregation of the complexes via KALA mediated inter-particulate cross-linking. For PEG-g-PLL/DNA complexes, enhanced transfection efficiency was observed with increasing amount of KALA. This suggests that maintaining the size of DNA/polymer complexes after KALA coating plays an important role in gene transfection. KALA/DNA/PEG-g-PLL complexes exhibited lower cytotoxicity compared with other polymer/DNA complexes.